INTRODUCTION:
The aim of the study was to analyze the relationship between the sense of coherence and styles of coping stress, as well as to compare obese and normal-weight participants with respect to the studied variables.
Sense of coherence
The Salutogenic Model put forward by Aaron Antonovsky [3] is an original way of looking at the state of health. In contrast to the pathogenic approach, prevailing in medical science and concentrated on illness, the Salutogenic Model focuses on health, rejecting the traditional medical dichotomy separating health and illness. Key to this model is the identifi cation of factors that maintain the position of a person on the "health-ease versus dis-ease continuum", or enable the person to move up towards the "health-ease" end of the continuum [34] .
The position of a person on the health-ease versus dis-ease continuum changes throughout life. Health is a process of moving on the continuum that is dependent on genetic and psychosocial resistance resources such as the level of social support, coping strategies, engagement, and self-coherence. A. Antonovsky [2] constructed the Salutogenic Model by analyzing reports on the state of health of people who experienced extreme stress such as war, being a prisoner in a concentration camp, or compulsory resettlement. He noticed that some people retained a good state of physical and mental health despite such extreme experiences. According to Antonovsky, the state of health is infl uenced by a number of interacting factors such as generalized resistance resources, stressors, sense of coherence, behavior, and lifestyle. In his research, Antonovsky looked at studies on stressful life events, including so called daily hassles and critical life-time events relating to the set of values important to a person. The effects that such events might have on the person depend on subjective evaluations and skills to use available, and create new resources to cope with the challenges of life. Central to the theory of Antonovsky is the notion of the sense of coherence -a personality disposition that is critical in determining the state of one's health, as well as their relationship with the environment. The sense of coherence was described by Antonovsky as "a global orientation that expresses the extent to which one has a pervasive, enduring though dynamic feeling of confi dence that the stimuli deriving from one's internal and external environments in the course of living are structured, predictable and explicable; the resources are available to one to meet the demands posed by these stimuli; these demands are challenges, worthy of investment and engagement" [3,p. 34] . The three components of the sense of coherence are: Comprehensibility -the feeling of understanding the world, Manageability -being able to access the resistance resources in case of stress, Meaningfulness -a sense of the purposefulness of the self and the world. As regards coping with stress, all three components of the sense of coherence are signifi cant.
Coping stress
The notion of coping with stress refers to the Transactional Model of Stress and Coping by R. Lazarus and S. Folkman [24] . This theory looks at the interaction between a person and their environment. In some situations, one may see one's position as overly stressful, in which case the resources for coping are not suffi cient. The authors found that cognitive factors are superior to emotional factors under stressful conditions. Cognitive appraisal is a primary event determining emotions, which are in turn regarded as secondary. Emotions are a part of the stress transaction, occur together with cognitive appraisal, and have their own dynamics. The emotional process, together with the primary appraisal, comprise the stress transaction. In the revised theory of coping with stress by R. Lazarus [22] and S. Folkman [15] , two aspects of emotions in the stress transaction are described. Emotions are interpreted either as a consequence of cognitive appraisal, or as a result of coping. Through the process of re-appraisal, emotions can reciprocally infl uence coping with stress in either a positive or a negative way [19] . The process of reappraisal begins when a given relation is viewed as stressful, relative to the coping capabilities, during the process of primary appraisal. The process of primary appraisal and secondary re-appraisal happen simultaneously and are intertwined. They are the ground, based on which a coping strategy is selected. With time, coping strategies turn into coping styles defi ned as specifi c dispositions determining the individual diff erences in coping with stress [18] .
Based on the Coping Theory by R. Lazarus [23] , N. Endler and J. Parker [13] distinguish the following three styles of coping stress: the task-oriented, emotion-oriented, and avoidance-oriented style. The last one is comprised of social diversion and distraction.
of obesity. The health-related and psychosocial consequences of obesity for those aff ected are the same regardless of age, education, or family situation [38, 39] . It has been observed that obese people tend to gradually limit their social activities, which leads to social isolation, obsessive preoccupation with eating and counting calories [14, 21, 26] .
Relationship between the sense of coherence and styles of coping stress
There is a number of studies that try to explain the psychological mechanisms of obesity as a disease [32] . The hypothesis of the relationship between the sense of coherence and coping with stress is of high signifi cance within this research framework. It is hypothesized that a person with a strong sense of coherence is more likely to choose the right way of coping with obesity-related stress, and use their resources. People with a strong sense of coherence perceive the world as purposeful, meaningful and predictable, which gives them a cognitive and motivational basis for coping with stress [3, 19] . It has been shown that the components of the sense of coherence, i.e. Manageability and Meaningfulness, correlate positively with the task-oriented and negatively with emotion-oriented and avoidanceoriented coping styles, respectively [28, 35, 41, 47] .
METHODS Hypothesis 1.
There is a relationship between the sense of coherence and styles of coping stress. Strong sense of coherence co-occurs frequently with the task-oriented style of coping stress infrequently with the emotion-oriented and avoidanceoriented styles.
Hypothesis 2. Normal-weight and obese people have diff erent levels of the sense of coherence. Sense of coherence has an impact on the healthimproving behaviors and the state of health. People with a strong sense of coherence, when faced with a long-term obesity-related stress, appraise their situation appropriately and use the task-oriented style of coping (e.g. engage in physical activity, change their diet), which results in overcoming the problem (returning to normal weight). In contrast, we hypothesized that obese people have a low sense of coherence.
Hypothesis 3. Normal-weight and obese people have diff erent styles of coping stress. Obese people have emotion-oriented and avoidance-oriented styles of coping, and use distraction and social diversion.
Hypothesis 4. There is a negative correlation between BMI and the task-oriented style of cop-
Obesity-related stress
According to the literature on the subject matter, the genesis of stress in obese people is associated, inter alia, with a fast, overly stressful everyday life resulting in a constant rush, as well as a lack of physical activity, easy access to food, people paying little attention to what and how much they eat, or whether they use up the energy taken in with meals [16, 36] . Therefore, the problem of an increasing wave of obesity and obesity-related disease has emerged. Medical professionals underscore that this wave of obesity is becoming an epidemic of the 21st century, especially in developed countries [4, 47] , including Poland [27] . Obesity is regarded as one of the civilization illnesses [33, 42] . It is a cause of a number of diseases, including type 2 diabetes, hypertension, coronary artery disease [40] . It is associated with a social burden such as decreased effi ciency at work, health care costs, and costs of other social benefi ts for people with obesity. Moreover, obesity compromises interpersonal relations and psychological well-being of those affected [6] . Diffi culties in losing weight might potentiate the feeling of a lack of control over one's life. Such a feeling could lead to a formation of a low sense of coherence in overweight people. In those people who doubt in their own capabilities, and are unsuccessful in fi ghting off stress, avoidanceoriented and emotion-oriented styles of coping should prevail. Distraction in the form of "emotional eating" could be an example of such coping styles [35] . Unsuccessful management of obesityrelated stress has physical, psychological and social ramifi cations. For instance, the social acceptance of people with excessive weight and obesity is becoming ever smaller. People with excessive weight are perceived as lacking self-control, not being able to control their urges, lacking strong will. They face numerous diffi culties in everyday life, experience negative emotions due to physical appearance, pressure and lack of social acceptance [7, 20] .
Losing weight becomes one the most important parts of life. It creates frustration, when the eff orts to lose weight are unsuccessful [5] . This applies especially to primary obesity, which is caused by genetic, neurohormonal, psychological, and social factors [10, 43] . Some of the environmental factors that increase the risk of obesity are: stress, availability of food, eating meals high in calories or in saturated fats and salt, drinking alcohol, bad nutritional habits, taking drugs that stimulate appetite or decreased rate of metabolism, disturbances of the circadian rhythm caused by work, sedentary lifestyle.
There is a number of medical [1, 10, 25] and psychological [30, 32, 35] theories explaining the cause In order to test the hypothesis 1 on the relationship between the sense of coherence and styles of coping stress, we applied the r-Pearson test. Pearson correlation coeffi cients for the studied variables are presented in Tab. 1.
The general dimension of the sense of coherence (SOC) is correlated positively with Task-Oriented Coping (TOC). There is a negative correlation between the sense of coherence (SOC) and the Emotion-Oriented (EOC) and Avoidance-Oriented (AOC) Coping. Moreover, there is a negative correlation between the sense of coherence (SOC) and one of the two components of the AvoidanceOriented Coping, i.e. Distraction (DIS). This means that, when faced with a stressful situation, people with a strong sense of coherence use task-oriented strategies for problem-solving, and are less concentrated on emotions or unnecessary activities.
Moreover, there is a signifi cant negative correlation between Comprehensibility (COM) and Emotion-Oriented Coping (EOC), Avoidance-Oriented Coping (AOC), and Social Diversion (DIV). This means that people who perceive external and internal environmental stimuli as cognitively comprehensible are less concentrated on emotions and do not engage in social activities when faced with a stressful situation.
Furthermore, there are signifi cant correlations between Manageability (MAN) and the styles of coping stress. This scale correlates positively, albeit moderately, with Task-Oriented Coping (TOC), negatively with Emotion-Oriented-Coping (EOC), Avoidance-Oriented Coping in one of its two forms, i.e. Distraction (DIS). This means that people with a greater feeling of Manageability, relating to their resources for coping with incoming stimuli, use task-oriented strategies for problemsolving under stressful conditions. When faced with problems, they concentrate less on the experienced emotions, and less frequently engage in distracting activities (e.g. binge-eating, watching television).
Meaningfulness (MEA) correlates positively with Task-Oriented Coping (TOC), and negatively with ing stress. There is a positive correlation between BMI and the avoidance-oriented style of coping stress. There is no relationship between BMI and the sense of coherence.
Characteristics of participants
The group of obese participants comprised 31 people (15 female, 16 male) in the age of 18 to 65 years (M=38.26; SD 13.45). The group of normalweight participants comprised 32 people (15 female, 17 male) in the age of 18 to 67 years (M=36.72, SD 14.15). The enrolment to the experimental group (nonprobability sampling) took place in the Clinic for Obesity Treatment, and was based on the medical diagnosis and BMI calculated according to the following formula: weight/height2 [42] .
Sense of Coherence 29 (SOC-29) Questionnaire by A. Antonovsky [2] in the Polish version by Koniarek, Mroziak and Psikowski [31] . SOC-29 was used to describe the three components of the sense of coherence: Comprehensibility (COM), Manageability (MAN), and Meaningfulness (MEA). SOC-29 has good psychometric properties (Cronbach's alpha 0.85-0.88).
Coping Inventory for Stressful Situations (CISS) by N. Endler and J. Parker [12] in the Polish version by Strelau, Jaworowska, Wrzesniewski and Szczepaniak [37] . CISS measures the three styles of coping with stress: Task-Oriented Coping (TOC), EmotionOriented Coping (EOC), and Avoidance-Oriented Coping (AOC) including Distraction (DIS) and Social Diversion (DIV). Cronbach's alpha for the main scales of the Polish version of CISS is 0.74 to 0.88, which indicates a satisfactory reliability.
Biometrics Survey -to record data such as gender, age, height, body weight, necessary to calculate BMI.
RESULTS
All analyses were performed with the use of IBM Statistics 21 software.
Relationship between sense of coherence and styles of coping stress. * Correlation is signifi cant at 0.05 (two-tailed). ** Correlation is signifi cant at 0.01 (two-tailed).
Tab. 1. Correlation r-Pearsona matrix between the sense of coherence and styles of coping stress combined for both of the studied groups.
Coping (TOC) (t=2.291, p<0.05), Emotion-Oriented Coping (EOC) (t=-2.053, p<0.05), and AvoidanceOriented Coping in the form of Distraction (DS) (T=-2.371, p<0.05). We can say that normal-weight people, having higher scores on the scale of TaskOriented Coping, tend to take action in order to solve problems by cognitive re-appraisal or by changing the situation under stressful conditions. In contrast, higher scores of obese participants on the scale of Emotion-Oriented Coping suggest that, in stressful situations, they tend to concentrate on themselves and emotions such as anger, guilt, anxiety. Lastly, we found a statistically signifi cant diff erence between the two groups on the scale of Distraction, which is a subscale of the Avoidance-Oriented Coping. Obese participants scored higher than normal-weight participants. This suggests that under stressful conditions they tend to think of, and experience the diffi cult situation. Also, they concentrate on e.g. watching television, binge-eating, thinking of pleasant things, sleeping, and so on.
Correlation between BMI, sense of coherence, and styles of coping with stress
In order to verify hypothesis 4, on the relationship between BMI, the sense of coherence, and the styles of coping stress we used correlation analysis with the use of Spearman's rho. This was due to a non-normal distribution of BMI. We present the rho coeffi cients in Tab. 4.
We found a signifi cant negative correlation between BMI and Task-Oriented Coping. Moreover, BMI correlated positively with Avoidance-Oriented Coping in the form of Distraction. This means that, as BMI increases, the tendency to use TaskEmotion-Oriented Coping (EOC). This means that people perceiving life events as challenges are capable of solving problems in stressful situations.
Group diff erences in sense of coherence
In order to verify the hypothesis on the diff erences in the sense of coherence between normalweight and obese participants, we used the following methods. We applied the t-Student test to compare normal-weight and obese participants with respect to the sense of coherence and its components, i.e. Comprehensibility (COM) and Meaningfulness (MEA). Manageability (MAN), due to a non-normal distribution within the group of obese patients, was analyzed with the use of the non-parametric Mann-Whitney U-test. The results are presented in Tab. 2.
Based on the results of the t-Student test, we found no signifi cant diff erences on any of the scales used. Therefore, there is no ground to reject the null hypothesis assuming no diff erences between the mean values of the Sense of Coherence between the two groups. Similarly, we found no statistically signifi cant diff erences between the groups with respect to Manageability (MAN).
Group diff erences in styles of coping stress
We present the results of the t-Student tests regarding diff erences in the styles of coping stress in Tab. 3.
As can be seen in Table 3 ., we found no statistically signifi cant diff erences between the two groups in Avoidance-Oriented Coping (AOC) in one of its forms, i. e. Social Diversion (DIV). In contrast, we found statistically signifi cant diff erences between the studied groups in Task Hypothesis 4, on the negative correlation between BMI and Task-Oriented Coping was confi rmed. We found that with increasing BMI, people are less likely to use Task-Oriented Coping, and are more likely to turn to Avoidance-Oriented Coping in the form of Distraction. This observation is in line with previously published research on the subject matter [26] . We found no associated between BMI and the sense of coherence. This can be explained based on Antonovsky's therory [3] postulating that each person is responsible for creating their own fi eld of interest. Things outside that fi eld cease to be important to the person. A person with a strong sense of coherence understands and accepts everything that is located outside it. Supposedly, obese participants did not perceive obesity as relevant to their health and psychophysical condition [9] , and were unwilling to see obesity as something that can compromise their health [16] . Therefore, obesity was outside their fi eld of interest, and was viewed as a natural part of their lives. It is contrary to the literature on the subject matter, regarding the positive infl uence of the sense of coherence on health and health-improving behaviors [7, 31] . Therefore, this issue requires further research.
Our results, based on two theories, do not exhaust the explanatory capabilities of the variables modifying the strategies of coping with obesity-related stress. The issue of obesity within the framework of psychological research is present in a number of studies [6, 11, 14, 21, 32, 43, 45] .
Oriented Coping decreases, whereas Distraction rises. Therefore, people with a higher BMI are less oriented on actively solving problems and engage in activities such as watching television or emotional eating when faced with stressful situations.
DISCUSSION
In line with hypothesis 1, we found in our sample statistically signifi cant correlations between the sense of coherence and styles of coping stress. The higher the sense of coherence is, the more likely it is that a task-oriented style of coping will be used. Moreover, avoidance-oriented coping and distraction are used more commonly, the lower the sense of coherence gets. Our results are in line with the framework of the Salutogenic Model by A. Antonovsky [3] , according to which a strong sense of coherence motivates to active coping, as well as favors the perception of stressors as manageable challenges. In contrast, a weak sense of coherence is associated with the perception of stressors as intractable challenges that one prefers not to address. Moreover, the individual components of the sense of coherence, i.e. Comprehensibility, Manageability, Meaningfulness, also correlate positively with Task-Oriented Coping, and negatively with Emotion-Oriented Coping and Avoidance-Oriented Coping. This observation is confi rmed by other reports [28, 41] .
Hypothesis 2, on the diff erence in the sense of coherence between normal-weight and obese participants was not confi rmed. Despite reports on the positive infl uence of the sense of coherence on health and health-improving behaviors [46] , and contrary to the assumptions of Antonovsky's theory of the Sense of Coherence, we did not fi nd any diff erences in the sense of coherence between the groups.
Hypothesis 3, assuming that obese participants, in contrast to normal-weight participants, tend to use Emotion-Oriented and Avoidance-Oriented Coping in the forms of Distraction and Social Diversion was confi rmed. We found that normal-weight 
